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The Science Mission Directorate (SMD) needs spacecraft with more demanding propulsive performance and
flexibility for more ambitious missions requiring high duty cycles, more challenging environmental conditions, and
extended operation. Planetary spacecraft need the ability to rendezvous with, orbit, and conduct in situ exploration
of planets, moons, and other small bodies in the solar system
(http://solarsystem.nasa.gov/multimedia/download-detail.cfm?DL_ID=742). Future spacecraft and constellations of
spacecraft will have high-precision propulsion requirements, usually in volume- and power-limited envelopes.Â 

This subtopic seeks innovations to meet SMD propulsion in chemical and electric propulsion systems related to
sample return missions to Mars, small bodies (like asteroids, comets, and Near-Earth Objects), outer planet moons,
and Venus. Additional electric propulsion technology innovations are also sought to enable low cost systems for
Discovery class missions, and low-power, nuclear electric propulsion (NEP) missions. Roadmaps for propulsion
technologies can be found from the National Research Council
(http://www.nap.edu/openbook.php?record_id=13354&page=168) and NASAâ&#128;&#153;s Office of the Chief
Technologist (http://www.nasa.gov/pdf/501329main_TA02-InSpaceProp-DRAFT-Nov2010-A.pdf).

Proposals should show an understanding of the state of the art, how their technology is superior, and of one or
more relevant science needs. The proposals should provide a feasible plan to fully develop a technology and infuse
it into a NASA program.Â 

Advanced Electric Propulsion Components

This subtopic also seeks proposals that explore uses of technologies that will provide superior performance in for
high specific impulse/low mass electric propulsion systems at low cost. These technologies include:

High thrust-to-power ion thruster component or system technologies. Key characteristics include:
Power < 14 kW.
T/P > SOA Hall Effect Thrusters at comparable specific impulse ranging from 1500-3000 seconds.
Lifetimes > 10,000 hours.
Thruster components including, but not limited to, advanced cathodes, rf devices, advanced grids,
lower-cost components.
Any long-life, electric propulsion technology between 1 to 10 kW/thruster that would enable a low-
power nuclear electric propulsion system based on a kilopower nuclear reactor.

Secondary Payload Propulsion
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The secondary payload market shows significant promise to enable low cost science missions. Launch vehicle
providers, like SLS, are considering a large number of secondary payload opportunities. The majority of small
satellite missions flown are often selected for concept or component demonstration activities as the primary
objectives. Opportunities are anticipated to select future small satellite missions based on application goals (i.e.,
science return). However, several technology limitations prevent high value science from low-cost small spacecraft,
such as post deployment propulsion capabilities, Additionally, propulsion systems often place constraints on
handling, storage, operations, etc. that may limit secondary payload consideration. It is desired to have a wide
range of Delta-V capability to provide 100-1000s of m/s.

Specifically, proposals are sought for:Â 

Propulsion systems with green propulsion.
Micropumps w/ Mon-25/MMH.
Iodine propellants.
1U sized solar electric ionized gas propulsion unit with delta V of 1-8 km/s for 6U CubeSat, and a clear plan
for demonstrated constellation station keeping capability for 6 months in LEO.Â 

In addressing technology requirements, proposers should identify potential mission applications and quantify the
expected advancement over state-of-the-art alternatives.

Note to Proposer - Topics under the Human Exploration and Operations Directorate also addresses advanced
propulsion. Proposals more aligned with exploration mission requirements should be proposed in H2.
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